Archimedean graphs are finite subgraphs of an Archimedean tiling. If such a graph has a thin Hamiltonian cycle, then various area functions of the cycle are shown to be graph invariants, depending on the graph itself, but not on the particular thin Hamiltonian cycle.
THEOREM 1. If an Archimedean graph G of type 44 with v vertices has a thin Hamiltoniah cycle, then every thin Hamiltonian cycle for G encloses an area made up of (v -2)/2 unit squares.
PROOF. Since all edges are assumed to be of unit length, the vertices of G form an integer lattice. Pick's theorem asserts that the area enclosed by any simple polygon P with vertices from this 44-tiling is a=b/2+i-1, where P has b vertices on its boundary and i in its interior (see [4] ). For the special case in which P is a thin Hamiltonian cycle on G, i = 0 and b = v.
[] If parallel diagonals are added to each square of the 44 Archimedean tiling, then an affine transformation produces the 36 Archimedean tiling. So again it follows from Pick's theorem that the area enclosed by any 36-polygon is A = X/3 (b/2 + i -1)/2 if edges are of unit length (so that each triangle has area V3/4). Thus, in the special case in which P is a thin Hamiltonian cycle for a 36 Archimedean graph, the cycle contains v -2 triangles from the original Archimedean tiling.
For an Archimedean graph of type 63 (from the tiling of R 2 by regular hexagons of unit edge and area 3V~/2) Pick's theorem does not apply and the situation is more 185 0195-6698/95/020185 + 05 $08.00/0 (c-) 1995 Academic Press Limited We next consider those Archimedean graphs coming from tilings that use two or more different regular polygons. It is easy to find an Archimedean graph, for each type shown in Figure 2 or Figure 3 , which has two distinct thin Hamiltonian cycles enclosing different areas. Ding and Reay [1] introduced a boundary characteristic c and an adjacency characteristic e for a simple polygon P with edges and vertices in one of these Archimedean graphs, and determined the number of each type of regular polygons from the tiling which are contained in P in terms of the parameters c, e and the Pick number n = b + 2i-2. Note that n = v-2 if P is a thin Hamiltonian cycle. These results from [1] are summarized in Table 1 for the special case in which P is a thin Hamiltonian cycle on an Archimedean graph with v vertices, and the table also gives the relationship (in terms of v alone) which results from the elimination of the auxiliary parameters c and e. The results may be summarized as follows:
THEOREM 3. If an Archimedean graph G with v vertices has a thin Hamiltonian cycle, then for every thin Hamiltonian cycle C of G,
where fk is the number of regular k-gons from the underlying Archimedean tiling contained in C. Table 1 for tilings of the type 3.4.6.4 are derived from the following corrected version of Table II 
